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Boom Clay: a suitable host-rock for 
deep disposal of nuclear waste 
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mechanism & its 
relation with the 
evolution of 
localized bands?... 
Constitutive laws Numerical model 
RESULTS 
& 
2.Coupled second gradient model as the regularization method 
(Collin et al. 2006) 
1.Elasto-plastic internal frictional model,  




Contact problem:  
Sticking 
Coulomb criterion 
 2D plane strain simulation 
 HM coupled modeling 
 Initial anisotropic stress state: 
 Initial pore water pressure: 
 Material anisotropy : 
    anisotropic elasticity/ 
    cohesion (plastic anisotropy) 
    & permeability 
 Excavation phase of 6 days, 




to 0.1 MPa 
90 mm over-excavation radius 
   Less activity of the bands afterwards  
Increment of deviatoric strain  









End of excavation 
Appearance of the localized zone during the excavation &
Eye-shape 
fracturing pattern 
Schematic representation of 
the observed in-situ fracturing 








Contact pressure on the interface between clay and lining 









localized shear bands 
(Salehnia et al. 2015) 
Superposition of the contact 
pressure and total deviatoric strain 
Contour of pore water 
pressure around the gallery 
6 days 
A local increase of Pw is noticed 
horizontally at the vicinity of the 
gallery while a local decrease of Pw is 
observed along the vertical direction 
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